The microRNA 132 regulates fluid shear stress-induced differentiation in periodontal ligament cells through mTOR signaling pathway.
Once tissue destruction has occurred, the differentiation of periodontal ligament (PDL) cells into osteoblasts plays an important role in repairing the oral cavity. In this work, we measured the proliferation and differentiation of PDL cells after fluid shear stress (FSS) treatment by ALP activity assays and in vitro mineralization assays respectively. The levels of miRNA in PDL cells treated with FSS or not were detected by using microRNA arrays. The possible signaling pathway was determined by western-blot. This study demonstrates that FSS modulates several functions of human PDL cells. Specifically, increasing FSS in fixed increments regulates the proliferation and differentiation of PDL cells. Through microRNA arrays, we find that FSS induced-differentiation is accompanied by a significantly higher level of miR-132 compared to untreated controls. Phosphorylated levels of the P13K, AKT, mTOR, and p70S6K proteins also significantly increases in FSS-treated PDL cells. Finally, the FSS-induced differentiation of PDL cells is inhibited by miR-132 knockdown probe and the mTOR signaling pathway inhibitor BEZ235. Our data support the hypothesis that FSS-induced differentiation and proliferation involves the PI3K/AKT/mTOR signaling axis, through a process involving mir-132.